Abstract-In recent years, higher education in Taiwan has shifted from elite to universal education. The purpose of this study was to examine how one might classify higher education institutions (HEIs) in a system of universal higher education in Taiwan. A questionnaire was administered to the presidents of colleges and universities in Taiwan. The major findings were as follows: 1) "Typology first and evaluation later" was the most widely-accepted procedure; 2) The most commonly accepted typology was "research university, teaching university, community university, and professional university"; 3) The most suitable procedure was "Universities select the typology, and evaluation is based on the evaluation items of the typology"; and 4) The universities themselves should be given the autonomy to determine the percentage of teaching, research, and service for evaluation.
I. INTRODUCTION
In recent years, higher education in Taiwan has shifted from elite education to universal education [1] - [3] . In terms of the number of students, the enrollment rates (net enrollment rate) of higher education (age 18-21) increased from 38.70% in 2000 to 68.27% in 2011, an increase of more than 29% (see Table I for details) [4] . [18] [19] [20] [21] in higher education. Taipei: Ministry of Education.
Notes: 1) General enrollment: Number of tertiary students/number of people at the school, age x 100.
2) From 2004, the general enrollment rate of tertiary education excludes the students of graduate schools and training schools.
With regard to public funding for higher education, $196 thousand per public student was provided in 1995, but only 168 thousand was given in 2005, demonstrating a decline in funding, according to the relevant data by the Bureau of Statistics, Ministry of Education (see Table II for details). On the other hand, public funding for private higher education supplied only $84 thousand in 1994 but $113 thousand in 2007, demonstrating an increase in funding [5] . In order to increase the efficiency of Taiwan's educational system and enhance the quality of its human resources, in 2002 the Executive Yuan's Committee on Visionary Planning for Higher Education proposed the following typology: 1) Research universities for cultivating talent through research and the implementation of new knowledge. 2) Teaching universities where teaching is the focus, and academic research supports the cultivation of the talent required by different industries. 3) Professional universities for cultivating professional skills, with a focus on teaching and providing supervised internships; research is conducted related to professional issues. 4) Community universities for meeting the needs of neighboring community residents for higher education and the skill training needed to make a living; recurrent education and continuing education can be included if necessary. Based on the above points, in order to enhance understanding of how to classify HEIs in universal higher education, this study was carried out with the following aims: 1) To obtain the views of university presidents on how to classify higher education institutions. 2) To apply the research findings to make suggestions for establishing a classification system for higher education in Taiwan. The scope of this study was limited to general colleges and 
II. LITERATURE REVIEW
Classifying is one of the most challenging tasks that human beings face simultaneously [6] . However, this method also provides a way of bringing order to a disordered situation and can increase the transparency of a complicated system. In the field of higher education, some researchers and other stakeholders have tried to construct an institutional typology which can be used to make a complicated system of higher education easier to understand. They as well as policy makers have used diverse criteria, such as institutional size, location (e.g., urban or rural), mission focus (e.g., teaching and research), and focus of education (e.g., religion education or minority education) to develop typologies for higher education institutions [7] .
Classifications of higher education institutions can serve a range of purposes. From a research standpoint, they can offer fresh insights into the structure and function of a nation's higher education system, for example by facilitating the investigation into the flows of inputs and outputs [8] . Moreover, as in [8] , [9] , classification provides many kinds of strategically relevant information and helps many stakeholders, including students, academics, business and industry parties, policymakers, and certainly also the higher education institutions themselves to make realistic and well-informed choices.
Institutional typology is important in understanding the similarities and differences among colleges and universities [10] . Unfortunately, it is difficult to design a satisfactory taxonomy; in other words, we can't determine the best college or best university but can ascertain high-performing research universities, highly selective private colleges, academically distinguished undergraduate institutions, and individually productive faculty members [11] . So far, two significantly different typologies are evident. The first is the system-level typology. Usually sponsored by the government, this is based on typologies defined in legal terms, the most well-known example being the binary system used in many European countries. The second is an institutional typology based on similarities and differences, the most well-known example being the Carnegie Classification in the United States [12] , [13] .
The binary system in many European countries: Some researchers have attempted to classify higher education systems in their research literature [14] - [16] . Reference [17] , [18] both divide the higher education system into five categories: 1) university-dominated systems, 2) dual systems, 3) binary systems, 4) unified systems, and 5) stratified systems. The binary system for higher education was first established in the UK and Australia in the mid-1960s, and it can be deemed a more formalized version of a dual system [17] . Also, the dual system enables universities and other post-secondary education institutions to be regarded as entirely separate and treated differently in higher education. By contrast, the binary system causes higher education to be divided into two categories: 1) traditional universities and 2) multidisciplinary and multipurpose colleges. Furthermore, Kyvik pointed out that binary higher education systems are present today in the Netherlands, Belgium, Germany, Sweden, Norway, Ireland, Greece, Portugal, Denmark, and Finland. Nevertheless, the classification can contribute to the process of internal quality development, but empirical knowledge about and transparency of the institutional diversity of European higher education is still rather limited [19] .
The Carnegie Classification in the United States: Since the system-level typology has historically been more prevalent in Europe, the Carnegie Classification was in widespread used in the United States. It was designed to represent and control for higher education institutional differences by the Carnegie Foundation for the Advancement of Teaching (CFAT), was originally published in 1973, and divided higher education institutions into five categories: 1) doctoral-granting institutions, 2) comprehensive colleges, 3) liberal arts colleges, 4) all two-year colleges and institutes, and 5) professional schools and other specialized institutions. Yet, the Carnegie Classification was not static, but was subsequently updated in 1976, 1987, 1994, 2000, 2005 , and 2010 to reflect changes among colleges and universities. It has been the cardinal framework for recognizing and describing institutional diversity during the past four decades. In order to allow different dimensions of the United States system of universities and colleges to be addressed, instead of one single classification, the new Carnegie Classification used a set of multiple, parallel classifications [12] . At present, the 2010 classification framework includes six parallel classifications: 1) the undergraduate instructional program, 2) the graduate instructional program, 3) the enrollment profile, 4) the undergraduate profile, 5) size and setting, and 6) basic classification (the traditional Carnegie Classification framework) [20] .
Researchers used the Carnegie Classification as a main variable in studying issues such as tuition [21] , teachers' teaching and research [21] - [24] , and teachers' salaries [25] , [26] . Another study classified 47 Korean universities with doctoral programs into 7 research universities, 14 research active universities, and 26 doctoral universities according to institutional research performance [7] . He argued that a performance-based approach was shown to be equivalent to that of conventional classifications using predetermined benchmarks. Reference [24] point out that the classification criteria of national research universities include five dimensions: 1) research funding, 2) a variety of instructional programs, 3) the level of instructional programs, 4) instructors and research staff members, and 5) the student body.
In addition, as an illustration in a study of institutional typology, the related study point out that other researchers also try to construct an institutional typology [27] ; for instance, as in [28] classify higher education institutions into four groups: 1) major league, 2) minor league, 3) bush league, and 4) academic Siberia. Another study classify higher education institutions into two groups: 1) four-year colleges and universities and 2) two-year colleges [29] . Reference [30] divides higher education institutions into five domains: 1) four-year 1 through 6, 2) two-year with bachelor's, 3) two-year 1 through 3, 4) technical institute or college 1 and 2, and 5) technical institute or college-size unknown (specialized). Reference [31] classifies higher education institutions into five groups: 1) doctoral, 2) master's, 3) baccalaureate, 4) two-year institutions with academic ranks, and 5) two-year institutions without academic ranks.
Classification of higher education institutions in Taiwan:
Regarding related studies conducted in Taiwan, as in [32] designed two research tools, titled "Questionnaire on the three Functions of Colleges and Universities in Taiwan" and "Questionnaire on the overall performance of Colleges and Universities in Taiwan." Lee invited scholars of higher education, supervisors in the Department of Higher Education, and university presidents to evaluate the importance of measuring performance on the three main functions of colleges and universities: 1) teaching, 2) research, and 3) services. Based on the results, Lee classified the 54 colleges and universities in Taiwan into the categories of prominent performance, balanced development, underdeveloped, and in need of improvement. The prominent performance and balanced development categories mostly consisted of public schools with a long history. Another related study using higher education evaluation in the UK as an example [33] . The study treated the domestic and foreign university typologies mentioned above as the analytical basis for developing a typology-based evaluation suitable for Taiwan. In addition, a recent study has used three indexes: 1) the research university index, 2) the teaching university index, and 3) the internationalization university index, and Kuo tried to prove that domestic higher education is that which is in place in Europe and the United States, and it can be classified into research and teaching developed trends [34] . Kuo summarized that 81 universities can be divided into nine groups and found that the result of this study is the same as the results regarding the subsidies of Aim for Top University Plan by Taiwan's Ministry of Education.
By and large, since higher education in Taiwan has shifted from elite education to universal education, institutions of higher education should develop their own functions and features to help meet internal and external demand. Therefore, it is clear that institutional typology has become a crucial issue in research on education. However, most of these studies are based on the subjective views of institutional typology, rather than on empirical evidence of classification of universities. Therefore, based on the literature surveyed above, in this research we focus on the classification system of universal higher education.
III. RESEARCH DESIGN AND METHOD
A questionnaire was sent to the presidents of all of the colleges and universities in Taiwan in order to determine their views on a classification system of universities. The research questions were as follows:
 What are the views of university presidents about a classification system for universities?  Do the background variables of university presidents influence their views on a classification system for universities? The questionnaire design was based on the previous research presented above, and revisions were made according to the suggestions of ten experts. A total of 71 questionnaires were distributed and 49 were returned, providing a return rate of 69%.
IV. RESULTS, DISCUSSION AND ANALYSIS
A total of 47 valid questionnaires were returned. As shown in Table III , among the 47 university presidents, 42 were male and 5 were female; 25 were at public universities and 22 were at private universities. In terms of the type of school, 42 were at universities, and 4 were at independent colleges; regarding the location of the schools, 21 were in northern Taiwan, 12 were in the center, 12 were in the south, and 2 were in the east. As shown in Table IV , for Question 1 the chi-square value was 43.809, which shows that the views were significantly different. A total of 31 principals selected "typology first and evaluation later" (66.0%), 9 selected "typology is unrelated to evaluation" (19.1%), 4 selected "no typology" (8.5%), and 3 selected "evaluation first and typology later" (6.4%).
As shown in Table V , for Question 2 the chi-square value was 14.385, which shows that the views were not significantly different. "Research University" was selected by 39 of the respondents (17.6% of all responses); "teaching university" was selected 38 times (17.1%); "Community University" was selected 34 times (15.3%); and "professional university" was selected 33 times (14.9%). As shown in Table VI , for Question 3 the chi-square value was 41.267, which shows that there was a significant difference in views. "Research university, teaching university, professional university, and community university" was selected a total of 39 times (17.6% of all responses); "research university, research-teaching university, and teaching-research university" was selected 38 times (17.1%); and "teaching university, research university, and service university" was selected 34 times (15.3%).
As shown in Table VII , for Question 4 the chi-square value was 15.600, which shows that the views were significantly different. A total of 27 participants (60.0%) chose "universities select the typologies and evaluation is based on the evaluation items of the typologies"; 12 participants (26.7%) chose "typology measures are first constructed, and universities select or evaluate unit typologies"; and only six participants (13.3%) chose "university typology is based on objective data, and evaluation is based on the evaluation items of the typology".
As shown in Table VIII , for Question 5 the chi-square value was 33.800, which shows that the views were significantly different. A total of 42 participants (93.3%) agreed, and only three participants disagreed (6.7%). As shown in Table IX , for Question 6 the chi-square value was 37.400, which shows that the views were significantly different. A total of 22 participants (48.9%) agreed, and only 21 participants disagreed (46.7%) 
V. INFLUENCE OF PARTICIPANT'S BACKGROUND
Regarding the chi-square test of the influence of background on the participants' responses, the only question for which a significant difference was found was "Do you agree that universities can be divided into teaching universities, research universities, and service universities according to the emphasis they give to each purpose?" (See Table X for details).
VI. CONCLUDING REMARKS
First, the benefits of such a classification system are as follows: 1) the system can serve as a reference for university typology and positioning; 2) the system can serve as a reference for rewarding universities; 3) the results can be used by universities of the same typology to construct cooperation mechanisms between different schools and fields.
Second, classification can have valid policy applications. In this study, we have found that research university, teaching university, community university, and professional university are the most widely accepted typologies, and the most widely accepted procedure is to have the universities select the typologies and perform the evaluation based on the evaluation items. However, we should proceed with caution in this classification. Reference [19] argues that the incorporation of this classification into formal policy in a way that advantages certain categories and disadvantages others (or indeed, any use that has such an effect) risks inducing strategic responses that can undermine the classification's purpose as a neutral and objective tool. Third, this study found that "universities select the typologies, and the evaluation is based on the evaluation items" was the most widely accepted procedure; next came "Typology measures are first constructed, and universities select or evaluate unit typologies"; last was "university typology is based on objective data, and evaluation is based on the evaluation items."
Finally, universities should first select "Research University, teaching university, Community University, and professional university" and then determine the percentage of teaching, research, and services according to the typology. According to the findings, in a future implementation of a classification of colleges and universities, "typology first and evaluation later" should be adopted. Universities should first select a typology and then determine the percentage of teaching, research, and services in order to position themselves effectively and develop the required strengths. 
APPENDIX: THE QUESTIONNAIRE

